Chronic prenatal ethanol exposure alters the normal ontogeny of choline acetyltransferase activity in the rat septohippocampal system.
In animal models of fetal alcohol syndrome (FAS), the hippocampus has been shown to be especially sensitive to the effects of prenatal ethanol exposure, exhibiting neuronal loss and alterations in neuritic process elaboration. We have characterized the influence of chronic prenatal ethanol treatment (CPET) on the postnatal expression of choline acetyltransferase (ChAT) in the hippocampus and the septal area that contains neurons that provide the primary cholinergic innervation to the hippocampus. On gestation days 1-22, pregnant rats were either fed an ethanol-containing liquid diet, pair-fed a calorically equivalent sucrose-containing diet, or given rat chow ad libitum. In Chow control animals, the ontogenetic progression of ChAT activity in the septal area and hippocampus was characterized by a significant period of upregulation during the 2nd and 3rd postnatal weeks, exhibiting and an approximate 5-fold increase (septal area) and 7-fold increase (hippocampus) by postnatal day 21 (P21). At P14, ethanol exposure reduced septal and hippocampal ChAT activity levels, compared with those of pair-fed offspring. ChAT activity reached control levels by P21 in ethanol-exposed pups, suggesting that the earlier decline in activity may reflect a delay in the ontogenetic upregulation. In addition, there was a trend toward increased septal and hippocampal ChAT activities at P1 and P7 in both liquid diet groups. This liquid diet-stimulated increase may mask the effects of ethanol on early postnatal ChAT expression in the septohippocampal system. The results suggest that prenatal ethanol exposure may influence factors that regulate the developmental expression of ChAT in the septohippocampal system.(ABSTRACT TRUNCATED AT 250 WORDS)